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.. $G$. $k$ $P>0$ , $p$ $|G|$
$\bullet$ $B$ $kG$ block ideal
$\bullet$ $D$ $B$ defect
.




2.1 $(D, e_{D})$ Sylow $B$ -subpair . subpairs $(Q, e_{Q}),$ $(R, e_{R})\subseteq(D, e_{D})$
,
$T_{G}((Q, e_{Q}),$ $(R, e_{R}))=\{x\in G|X(Q, e_{Q})\subseteq(R, e_{R})\}$
. $X\in T_{G}((Q, e_{Q}),$ $(R, e_{R}))$ , $xQ\leq R$ ,
$c_{X}$ : $Qarrow R;a\mapsto Xa=xax^{-1}$
. , $(D, e_{D})$ $B$ -subpairs $(Q, e_{Q})$ , $(Q, e_{Q})$
$(R, e_{R})$ $c_{X},$ $x\in T_{G}((Q, e_{Q}),$ $(R, e_{R}))$ , , $\mathscr{T}_{(D,e_{D})}(G, B)$
. $B$ $((D, e_{D})$ )Brauer .
2.2 $(D, e_{D})$ Sylow $B$ -subp . $B$ $H^{*}(G, B)$
$H^{*}(G, B)=$
$\{\zeta\in H^{*}(D, k)|\mathrm{r}\mathrm{e}\mathrm{s}_{Q}^{x^{-1}}\zeta=\mathrm{r}\mathrm{e}\mathrm{s}_{Q}\zeta \forall Q\leq D, \forall x\in T_{G}((Q, e_{Q}), (D, e_{D}))\}$




R. Kessar, M. Linckelmann, and G. R. Robinson [6] Proposition 23 ,
2.1 $G,$ $B,$ $D$ , $G$ $H$ $N_{G}(D)$ , , $D$
$Q$ , $QC_{G}(Q)$ . $kH$ block ideal $C$ $D$ defect
, $C^{G}=B$ . , $(D, e_{D})$ Sylow $B$ -subpair
, $(D, e_{D})$ Sylow $C$-subpair , $D,\ell_{D}\rangle$ $(H, C)\subseteq \mathscr{T}_{(D,e_{D})}(G, B)$ ,
$H^{*}(G, B)\subseteq H^{*}(H, C)$ .
3 source module
Nperin, Linckelmann, and Rouquier [1] , source module
.
$G$ $G^{\mathrm{o}\mathrm{p}}$ GxG $kG$ :
$(x, y)\alpha=x\alpha y$ $\alpha\in kG,$ $x,$ $y\in G$ .
$G$ xG $G$ transitive , 1
$\Delta G=\{(x, x^{-1})|x\in G\}$
. , k[Gx $G^{o\mathrm{p}}$] $-$
$kGarrow k_{\Delta G}^{G\mathrm{x}G^{\mathrm{o}\mathrm{p}}}\sim$ ; $x\mapsto(x, 1)\otimes 1$
,
3.1 $B$ $k[G\mathrm{x}G^{\mathrm{o}\mathrm{p}}]-$ , $\Delta D=\{(a, a^{-1})|a\in D\}$ vertex . $G$ xD $\geq$
$\Delta D$ , $k[G><D^{\mathrm{o}\mathrm{p}}]-$ $X$
$X|B_{|G\mathrm{x}D^{\mathrm{o}\mathrm{p}}}$ , $\Delta D=\mathrm{v}\mathrm{t}\mathrm{x}X$
. $X$ $B$ source module .




source module $X\text{ }$ Brauer construction
$X(D)=X^{D}/ \sum_{Q<D}\mathrm{T}\mathrm{r}_{Q}^{D}X^{Q}\simeq kC_{G}(D)\mathrm{B}\mathrm{r}_{D}^{G}(\mathrm{i})$
$kC_{G}(D)$- . $kC_{G}(D)$ block idempotent $e_{D}$
$e_{D}X(D)=X(D)$
. $(D, e_{D})$ Sylow $B$ -subpair .
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source module $X=kG\mathrm{i}$ Sylow $B$-subpair $(D, e_{D})$
$H^{*}(G, B)$ , source idempo $\mathrm{n}\mathrm{t}$ $\mathrm{i}\in B^{D}$ “po $\mathrm{t}$” $\gamma$ ( , $\gamma$ $\mathrm{i}$ $U(B^{D})-$
) , $H^{*}(G, B, D_{\gamma})$ 1, $H^{*}(G, B;X)$ . , source
module $X=kG\mathrm{i}$ , $H^{*}(G, B)$ .
$B$ source module $X$ , $(B, kD)-$ , Hochshild
ansfer
$t_{X}$ : $HH^{*}(kD)arrow HH^{*}(B)$
, , , normalized transfer $T_{X}$ , $X$
Sylow $B$-subpair $(D, e_{D})$ – $H^{*}(G, B;X)$
, $HH^{*}(B)$ $X$-stable subalgebra $HH_{X}^{*}(B)$ :
$H^{*}(G, B;X)\mapsto HH_{X^{*}}^{*}(kD)3^{K}HH_{X}^{*}(B)\delta_{D}T$ .
, 2.1 , $(B, C)$- $HH_{X}^{*}(B)$
$HH_{Y}^{*}(C)$ transfer , ,
$\mathrm{a}$ :
$H^{*}(GB)[’arrow HH_{X,1}^{*}(B)\star|$
$H^{*}(H, C)arrow HH_{Y}^{*}(C)$ .
, , ten-
sor $B\otimes_{kH}C$ .
, Alperin, Linckelmann, and Rouquier [1] .
4 Brauer
41
, $R$ , $A,$ $B,$ $C$ R- .
$X$ $(A, B)$- . $AX,$ $X_{B}$ .
$XS:B\mathrm{m}\mathrm{o}\mathrm{d}_{c}arrow A\mathrm{m}\mathrm{o}\mathrm{d}_{c};M\mapsto X\otimes_{B}M$ ,
$XT:A\mathrm{m}\mathrm{o}\mathrm{d}_{c}arrow B\mathrm{m}\mathrm{o}\mathrm{d}C;L\mapsto X^{*}\otimes_{A}L$
biadjoint pair . , $BMC,$ $ALC$ ,
$\varphi_{L,M}$ : $(X\otimes_{B}M, L)_{C}arrow\sim B(M, X^{*}\otimes_{A}L)_{C}$
$\psi_{M,L}$ : $B(X^{*}\otimes_{A}L, M)_{carrow}\sim A(L, X\otimes_{B}M)_{C}$
. $A,$ $B$ .
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, $\eta_{X}$ : $Barrow X^{*}\otimes_{A}X,$ $\epsilon_{X}*:X^{*}\otimes_{A}Xarrow B$ :
$\varphi_{X,B}$ : $A(X, X)_{B}arrow\sim B(B, X^{*}\otimes_{A}X)_{B}$
$\mathrm{I}\mathrm{d}_{X}\mapsto\eta_{X}$ ,
$\psi_{B,X}$ : $B(X^{*}\otimes_{A}X, B)_{B}arrow\sim A(X, X)_{B}$
$\epsilon_{X^{*}}\mapsto \mathrm{I}\mathrm{d}_{X}$ .
$(B, A)$- $X^{*}$ , $\eta \mathrm{x}*,$ $\epsilon_{X}$ :
$\varphi X^{*},A$ : $B(X*, X*)_{A}arrow A(\sim A, X\otimes_{B}X^{*})_{A}$
$\mathrm{I}\mathrm{d}_{X^{*}}\mapsto\eta_{X^{*}\prime}$
$\psi_{A,X^{*}}$ : $A(X\otimes_{B}X^{*}, A)_{Aarrow}\sim B(X^{*}, X^{*})_{A}$
$\epsilon_{X}\mapsto \mathrm{I}\mathrm{d}_{X^{*}}.$
$\pi_{X}=\epsilon_{X}\circ\eta x*(1_{A})\in Z(A)$ $X$ , $\pi_{X}*=\epsilon_{X}*\circ\eta_{X}(1_{B})\in Z(B)$
$X^{*}$ . $\epsilon_{X}\circ\eta x*:Aarrow A$ $\pi_{X}$ :
41 $\eta,$ $\epsilon$ , Broue [4] . Linckelmann [71
.
$(A, B)$- $X$ $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ . , $(A, C)$- $L,$ $L’$
, :
$x_{\mathrm{T}\mathrm{r}:B(X^{*}\otimes_{A}L,X^{*}\otimes_{A}L’)_{C}}arrow A(L, L’)_{C}$ ; $\alpha\mapsto\epsilon_{X}\circ(\mathrm{I}\mathrm{d}_{X}\otimes\alpha)\circ\eta \mathrm{x}*$.
$X^{*} \bigotimes_{\alpha 1^{A}}L$
$X^{*}\otimes_{A}L’$
$\eta \mathrm{x}_{\mathrm{I}\mathrm{d}x_{B}}*\otimes \mathrm{I}\mathrm{d}_{L}X\bigotimes_{\epsilon_{X}\otimes \mathrm{I}\mathrm{d}_{L}}^{B},X\otimes_{A})_{L}X\otimes X^{*}A,$$x_{\mathrm{T}\mathrm{r}a}\otimes\alpha L’\downarrow\iota^{\otimes L}L\iota^{*}$
$\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$
$x_{\mathrm{T}\mathrm{r}(\mathrm{I}\mathrm{d}x*)=\epsilon x\circ\eta x*}$ : $Aarrow A$
. $\hat{\pi}_{X}$ . $x$ xS- . ,




$tx$ : $B(B, B)_{B}arrow A(A, A)_{A}$ ; $\beta\mapsto\epsilon_{X}\circ(\beta\otimes \mathrm{I}\mathrm{d}_{X\otimes_{B}\mathrm{x}*})\circ\eta x*=x\mathrm{T}\mathrm{r}(\beta\otimes \mathrm{I}\mathrm{d}_{X})$
, $B(B, B)_{B}$ $Z(B)$ , $A(A, A)_{A}$ $Z(A)$ ,
$X$- $\pi_{X}$ $X$ transfer :
$t_{X}^{0}$ : $Z(B)arrow Z(A);1\mapsto\pi_{X}$ .
$\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ transfer $\mathrm{E}\mathrm{x}\mathrm{t}$ Hochshild
. , $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ ansfer , .
4.2 Brauer
$H\leq G$ , $kH$ block ideal $C=kHf$ $G$ Brauer
, $B=C^{G}$ . $\omega_{B},$ $\omega_{C}$ , $B,$ $C$ $Z(kG),$ $Z(kH)$ 1
. M=B\otimes C $\text{ }.$ transfer $t_{H}kG$ : $Z(kG)arrow Z(kH)$
$\sum_{x\in G}\alpha_{x}x\mapsto\sum_{y\in H}\alpha_{y}y$ , $C^{G}=B$ ,
:
, $\pi_{M^{*}}\in Z(C)$ .
, , $C$ defect $B=C^{G}$ defect , $\pi_{M}\in Z(B)$




.. $C$ $kH$ block ideal ,
$C^{G}=B$ , $D$ $C$ defect
.
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5.1 Brauer source module
$\mathrm{Y}$ $C$ source module . $N_{G\mathrm{x}D^{\mathrm{o}\mathrm{p}}}(\Delta D)=\Delta D(C_{G}(D)\cross 1)\leq H$ xD
, $k[H\mathrm{x}D^{\mathrm{o}\mathrm{p}}]-$ $\mathrm{Y}$ $G$ xD Green $\mathrm{c}\mathrm{o}\alpha \mathrm{e}\mathrm{s}\mathrm{p}\mathrm{o}\mathrm{n}\mathrm{d}\mathrm{e}\mathrm{n}\mathrm{t}\mathrm{B}_{1}^{*}$ .
$X$ .
5I $X$ $B=C^{G}$ source module .
Sylow $C$-subpair Sylow $B$ -subp , $\mathrm{Y}$ Sylow $C$-subp $X$




5.2 $(B, C)$ - $L$
block ideal $C$ $k[H\mathrm{x}H^{\mathrm{o}\mathrm{p}}]-$ , , $\Delta D$ , vertex .
$k[H\mathrm{x}H^{\mathrm{o}\mathrm{p}}]-$ $C$ $G$ xH Green $\mathrm{c}\mathrm{o}\mathrm{I}\tau \mathrm{e}\mathrm{s}\mathrm{p}\mathrm{o}\mathrm{n}\mathrm{d}\mathrm{e}\mathrm{n}\mathrm{t}$ $L$ .
5.3 (i) $L|B_{|G\mathrm{x}H^{\mathrm{o}\mathrm{p}}}$.
(ii) $M=B\otimes_{kH}C$ , $M\simeq L\oplus O(\mathscr{X}(G\mathrm{x}H^{\mathrm{o}\mathrm{p}}, \Delta D, H\mathrm{x}H^{\mathrm{o}\mathrm{p}}))$.
, .
54 $L$ $\pi_{L}\in Z(B)$ $L^{*}$ $\pi_{L}*\in Z(C)$
4
$L$ $\mathrm{Y}$ $X$ .
55 $\mathrm{Y}$ $C$ source module , $B$ source module $X$ $\mathrm{Y}$ $G\mathrm{x}D^{\mathrm{o}\mathrm{p}}$. Green
correspondent .
(i)
$L^{*}\otimes_{B}X\equiv \mathrm{Y}$ $\mathrm{m}\mathrm{o}\mathrm{d} \Psi(G\mathrm{x}D^{\mathrm{o}\mathrm{p}}, \Delta D, H\mathrm{x}D^{\mathrm{o}\mathrm{p}})$.
(ii)
$L\otimes L’H\mathrm{Y}\sim-X\oplus Z$
, $Z$ $\mathscr{F}(G\mathrm{x}D^{\mathrm{o}\mathrm{p}}, \Delta D, H\mathrm{x}D^{\mathrm{o}\mathrm{p}})-$ , trivial
source .
(iii) $L|X^{G\mathrm{x}H^{\mathrm{o}\mathrm{p}}}$ .
(iv) $D\triangleleft H$ , $L\otimes_{kH}\mathrm{r}-\sim X$ .






, $L,$ $X,$ $\mathrm{Y}$ tensor ,
5.7 (i) $\pi_{L}\otimes_{c^{Y}’\emptyset cL}\pi_{Y}**$ .
(ii) $\pi_{X^{*}\otimes_{B}L\otimes_{C}Y}$ , $\pi_{X^{*}\otimes_{B}L}$ .
(iii) $\pi_{\mathrm{y}*}\otimes_{C}L*\otimes_{B}x,$ $\pi L*\otimes_{B}X$ .
, block $C$ source module $\mathrm{Y}$ , Green
, block $B$ source module $X$ . 55(ii) , $X|L_{|G\mathrm{x}D^{\mathrm{o}\mathrm{p}}}$ . ,
block $B$ source module $X$ , $L|B_{|G\mathrm{x}D^{\mathrm{o}\mathrm{p}}}$ , $B$ source
module $X$ $X|L_{|G\mathrm{x}D^{\circ \mathrm{p}}}$
5.8 $X$ , $X$ $G\mathrm{x}H^{\mathrm{o}\mathrm{p}}$ Green correspondent $\mathrm{Y}$ $C$ source
module .
6
$B,$ $D,$ $H,$ $C$ . $C$ source module $\mathrm{Y}$ , $B$ source module
$X$ $\mathrm{Y}$ $G\mathrm{x}D^{\mathrm{o}\mathrm{p}}$ Green correspondent . Sylow $C$-subpair $(D, e_{D})$ $e_{D}\mathrm{Y}(D)\neq$
$0$ . 52 , $(D, e_{D})$ Sylow $B$-subpair , , $e_{D}X(D)\neq 0$
. , Sylow subpair
:
$H^{*}(G, B)\mapsto HH_{X^{*}}^{*}(kD)\delta_{D}$ , $H^{*}(H, C)\ranglearrow HH_{Y^{*}}^{*}(kD)\delta_{D}$ .
54, 57 , . Hochshild
stable subalgebras ,
. 56, Linckelmann [7, Theorem 571
6.1 $B,$ $D,$ $H$ , , $H$ $D$ $Q$ ,
$QC_{G}(Q)$ . $(D, e_{D})$ Sylow $B$-subpir , $(Q, eQ)\leq(D, e_{D})$
. $kH$ block ideal $C$ $QC_{G}(Q)$ block $e_{Q}$ block .
,
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(i) $C^{G}=B$ , $D$ $C$ defect . , $(D, e_{D})$ Sylow C-subp
.
(ii) $C$ source module $\mathrm{Y}$ $e_{D}\mathrm{Y}(D)=\mathrm{Y}(D)$ . $B$ source module $X$ $\mathrm{Y}$
$G$ xD Green correspondent . , $C$ $G\mathrm{x}H^{\mathrm{o}\mathrm{p}}$ Green corre-
spondent $L$ , :
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